Introduction
============

Patient education is an essential component of medication safety, because it improves patients' knowledge of their disease and how to manage their relevant drug therapy.[@B1] Historically, healthcare professionals have provided education to patients via face-to-face consultations (i.e., verbal information), often supplementing this with written information and/or simple audiovisual materials.[@B2] Recent innovations in the field of Information Technology (IT), however, present an exponentially developing opportunity for health professionals to utilize interactive electronic devices (e.g., computers, the internet, and portable electronic gadgets) within traditional consultations to help educate their patients about health and medicines.[@B2],[@B3],[@B4] This new, cost-effective, time-saving and rapidly evolving information technology can also benefit patient education by improving communication between patients, carers and healthcare professionals.[@B3],[@B5],[@B6]

Given the potential scope of IT-based resources to support patient education[@B7],[@B8],[@B9],[@B10], they can also be used to educate patients receiving more complicated treatments, such as warfarin therapy.[@B11],[@B12] Warfarin is a complex drug and is often associated with life-threatening adverse drug-related complications, hence patients receiving warfarin therapy require extensive education to optimize therapeutic outcomes.[@B1],[@B13],[@B14],[@B15],[@B16] Unfortunately, to date, the provision of warfarin education to patients in different clinical settings has generally been inadequate.[@B17],[@B18],[@B19] Therefore, the efficiencies inherent in new information technologies, present an opportunity to facilitate effective and useful warfarin education resources for patients.

As expected in any system that is undergoing a paradigm shift, it is notable, but not surprising, that healthcare professionals have widely variable perceptions regarding the use of new technology-based patient education resources.[@B7],[@B10],[@B20],[@B21],[@B22] There appears, however, to be limited knowledge about the views and perceptions of healthcare professionals specifically relating to the use of IT-based warfarin education resources. Therefore, this study primarily explores healthcare professionals\' (e.g. general practitioners-GPs, pharmacists, nurses) views about the benefits and challenges of using IT resources for educating patients about their warfarin therapy. The specific objectives of this study were to: explore healthcare professionals\' access to, and usage of IT resources for educating patients about warfarin; identify perceived facilitators and barriers to using IT resources for educating patients about warfarin; and document characteristics of the healthcare professionals that may impact on their usage of IT resources for educating patients about warfarin.

Methods
=======

Design and Settings
-------------------

A cross-sectional survey of both community and hospital-based healthcare professionals (e.g., doctors, pharmacists and nurses) practicing within NSW was conducted over a 12 week period during May-August, 2011. Relevant ethics approval for this study was received from the Human Research Ethics Committee of the University of Sydney.

Data collection
---------------

A purpose-designed questionnaire, using a mixture of scaled, coded and open-ended responses, was used for data collection. For scaled responses, a 3-point scoring system was used, (e.g., 1=least useful/suitable/effective/impact as a response option, and 3=most useful/suitable/effective/impact as a response option). For the coded questions, each response option was categorised (e.g., 1=No; 2=Yes) and for the open-ended questions, the participants provided free text responses.

The distribution of the questionnaire to participants was multi-modal to maximise response rates, and included postal mail, direct invitation, and group bundles (i.e., bundles of surveys were distributed to group meetings, and a box provided to lodge completed surveys). At all times, the questionnaire was accompanied by a pre-paid return envelope to facilitate its return.

Participants
------------

A purposive sample of community and hospital-based healthcare professionals, comprising doctors (GPs), community pharmacists, hospital pharmacists, and nurses, was recruited to complete the survey. Using evidence from the literature about the relative proportion of health care professionals involved in educating patients about warfarin therapy[@B11], the target sample size of approximately 105 (as appropriate for a pilot, descriptive survey)[@B23] was stratified to comprise 60 GPs, 25 pharmacists and 20 nurses.

Community-based healthcare practices (i.e. general practices and pharmacies) within the Sydney metropolitan area were identified from the publicly accessible online telephone directory (i.e., the Telstra Yellow Pages™) by using relevant search terms (i.e., 'general practitioners\', \'pharmacies\'), and then selected to receive a postal questionnaire using a similar sampling method described in the literature.24 This sampling method involved sending a postal questionnaire to every second general practice/general practitioner address of the 242 total online entries, as well as the first 50 pharmacy/pharmacist addresses of the 53 total online entries. In cases where specific names of the healthcare professionals could not be identified, the questionnaires were addressed to the \'The Doctor\' or \'The Pharmacist-in-Charge\'. Accounting for the known low response rate of postal surveys[@B25], twice as many questionnaires were sent to each of the selected practices, i.e., 120 questionnaires were sent to general practices and 50 were sent to community pharmacies. Reminder questionnaires were then sent to non-responders six weeks after the initial questionnaires had been posted. In addition to the postal questionnaire distribution, a convenience sample of a further 50 community-based healthcare professionals (i.e., 20 general practitioners and 30 pharmacists) practicing within the Sydney metropolitan area and who were known to the primary researcher, were approached and directly invited to take part in the study.

Hospital-based healthcare professionals (i.e., pharmacists and nurses) working in two NSW metropolitan teaching hospitals were also invited to take part in the study. The questionnaire was distributed via group bundles by placing questionnaires (i.e., 40 per hospital) in group meeting rooms (e.g., common rooms, staff meeting rooms), specifically targeting cardiology wards at the respective hospitals. The completed questionnaires were collected by the primary researcher approximately four weeks later.

Data Analysis
-------------

Descriptive (e.g., proportions, frequencies, medians) and comparative (e.g., cross-tabulations) statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS; version 17.0: 2008) software. A p-value of 0.05 or less was considered statistically significant in this study.

Results
=======

Of the total 300 questionnaires distributed to community and hospital-based healthcare professionals (i.e., 140 doctors, 120 pharmacists, 40 nurses), 48 were returned unusable (i.e., returned incomplete because of incorrect addresses, unavailability and/or reasons unknown), and 109 completed surveys were received (i.e., response rate of 43.3%). Of these 109 completed surveys, 68 were returned via postal mail and the remainders were collected by the primary researcher from the participants. Forty surveys were received from doctors (i.e., 37 GPs, a cardiologist, a vascular surgeon and a respiratory physician); 53 from pharmacists (24 community-based pharmacists and 29 hospital pharmacists) and, 16 from nurses (3 were practice nurses from community-based general practices).

To facilitate age-based data analysis, the age (in years) of the participants was categorised as: \<30 (16.5%, n=18); 30-39 (16.5%, n=18); 40-49 (23.9%, n=26); 50-59 (29.4%, n=32); 60-69 (10.1%, n=11); and \>70 (3.7%, n=4). Eighty four (77.1%) of the participants identified their gender in the questionnaires, where just over half (59.5%) were female. Of the healthcare professional groups, pharmacists represented the majority (48.6%, n=53), followed by doctors (36.7%, n=40) and then nurses (14.7%, n=16).

The majority (n=92; 84.4%) of participants reported that their main strategy for educating their patients about warfarin was a combination of both verbal and written instruction, followed by verbal instructions alone, 14 (12.8%); written instructions alone, 1 (0.9%); and referral to another educator, 2 (1.8%). Of the total participants, 59 (54.1%) reported having had no access to warfarin-specific IT-based patient education resources (e.g., patient-focused websites, patient education software/games, and audiovisual resources) in their current practice settings.

[Figure 1](#F1){ref-type="fig"} indicates that more participants aged between 40-59 years reported that they had used IT resources in their practices to educate their patients about warfarin, as compared to the other age groups. Forty one (48.8%) of the participants including both male and female participants reported the frequency of their IT resources use; however, 15 (36.6%) of them never used such resources in their current practices ([Figure 1](#F1){ref-type="fig"}). No significant differences in the frequency of using IT resources across different age groups and gender of the participants were found (p=0.48 and p=0.54, respectively).

![Use of IT resources for patients\' warfarin education according to age groups and genders. Note: Only 41 participants out of a total of 84 including both male and female participants reported their frequency of IT use](pharmpract-10-097-g1){#F1}

Of the 50 healthcare professionals who reported that they had access to IT resources, 19 (38.0%) (including 10 doctors, 8 pharmacists and 1 nurse) had never used such resources for educating their patients about warfarin therapy ([Figure 2](#F2){ref-type="fig"}). No statistically significant difference was found among the healthcare professionals in relation to their frequency of IT resource use, (p=0.43). Among all the participants who had access to IT resources, 31 (62.0%) used such resources at least occasionally to help educate their patients about warfarin therapy ([Figure 2](#F2){ref-type="fig"}).

![Use of IT resources for patients\' warfarin education according to healthcare professional groups and access to IT resources](pharmpract-10-097-g2){#F2}

Factors identified by the study participants as adversely impacting on patient education about warfarin were (in descending order of importance): older age of patients; time constraints of the healthcare professionals; as well as the patients\' language barriers cognitive impairments and ethnic backgrounds ([Table 1](#T1){ref-type="table"}). None of the nurse respondents reported that patients\' language barriers and ethnicity could adversely affect their warfarin education to patients ([Table 1](#T1){ref-type="table"}).

###### 

Factors affecting patients\' warfarin education, as cited by all the healthcare professionals, (N=109)

  Factors                                                           Number of healthcare professionals citing stated factor   Total        
  ----------------------------------------------------------------- --------------------------------------------------------- ------- ---- ----
  Older age of patients                                             12                                                        20      1    33
  Time constraints of healthcare providers                          2                                                         16      12   30
  Language barriers of patients                                     9                                                         11      0    20
  Cognitive impairments of patients                                 5                                                         9       3    17
  Ethnic background of patients                                     9                                                         4       0    13
  Poor education level of patients                                  4                                                         7       2    13
  Lack of appropriate education materials                           5                                                         2       2    9
  Patients' lack of understanding about the therapy                 1                                                         4       3    8
  Information overload for patients                                 3                                                         1       2    6
  Patients' reluctance to warfarin education                        2                                                         2       1    5
  Note: The participants were able to report more than one factor                                                                          

The most challenging content areas of warfarin education, ranked in order from highest to lowest, as identified by the participants ([Table 2](#T2){ref-type="table"}) included: possible dietary interactions; monitoring and management of International Normalised Ratio (INR); possible drug to drug interactions; possible risks associated with taking warfarin therapy; and the dosage and administration of warfarin therapy. Similar responses were obtained from each of the health professional participant groups ([Table 2](#T2){ref-type="table"}).

###### 

The most challenging aspects/content areas of patients' warfarin education, as cited by healthcare professionals

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Rank                                                                    Content Area                                             Number of healthcare professionals citing stated content area\   Total\                  
                                                                                                                                   (% within participant groups)                                    N=109 (%)               
  ----------------------------------------------------------------------- -------------------------------------------------------- ---------------------------------------------------------------- ----------- ----------- -----------
  1                                                                       Possible dietary interactions with warfarin              32 (80.0)                                                        43 (81.1)   10 (62.5)   85 (78.0)

  2                                                                       INR monitoring and management                            31 (77.5)                                                        40 (75.5)   8 (50.0)    79 (72.5)

  3                                                                       Possible drug-drug interactions with warfarin            26 (65.0)                                                        41 (77.4)   10 (62.5)   77 (70.6)

  4                                                                       Possible risks associated with taking warfarin therapy   23 (57.5)                                                        30 (56.6)   9 (56.3)    62 (56.9)

  5                                                                       Dosage and administration of warfarin therapy            18 (45.0)                                                        21 (39.6)   8 (50.0)    47 (43.1)

  6                                                                       Managing missed doses of warfarin therapy                15 (37.5)                                                        20 (37.7)   10 (62.5)   45 (41.3)

  7                                                                       Mode of action of warfarin                               9 (22.5)                                                         21 (39.6)   9 (56.3)    39 (35.8)

  8                                                                       Recognising emergency situations (e.g., bleeding)        14 (35.0)                                                        18 (34.0)   4 (25.0)    36 (33.0)

  9                                                                       Importance of adherence to warfarin therapy              15 (37.5)                                                        16 (30.2)   4 (25.0)    35 (32.1)

  10                                                                      Benefits of warfarin therapy                             4 (10.0)                                                         7 (13.2)    3 (18.8)    14 (12.8)

  11                                                                      Indications of warfarin use                              5 (12.5)                                                         2 (3.8)     2 (12.5)    9 (8.3)

  Note: The participants were able to choose more than one content area                                                                                                                                                     
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

When identifying suitable IT resources to assist with educating patients about warfarin, the participants suggested that good quality warfarin information, the use of graphics/illustrations/pictograms as well as information in multiple languages were amongst the three most important considerations ([Table 3](#T3){ref-type="table"}). Although, no significant differences were found between healthcare professionals in regard to the most important considerations, nurses were more likely to report that information available in multiple languages was an important consideration, as compared to doctors and pharmacists ([Table 3](#T3){ref-type="table"}).

###### 

The most important considerations in identifying a suitable IT resource for patients\' warfarin education

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Rank                                                                 Important consideration for a suitable IT resource                         Number of healthcare professionals citing stated content area\   Total\                  
                                                                                                                                                  (% within participant groups)                                    N=109 (%)               
  -------------------------------------------------------------------- -------------------------------------------------------------------------- ---------------------------------------------------------------- ----------- ----------- -----------
  1                                                                    Good quality of information                                                30 (75.0)                                                        35 (66.0)   11 (68.8)   76 (69.7)

  2                                                                    Graphics/illustrations or images/pictograms relevant to warfarin therapy   21 (52.5)                                                        27 (50.9)   10 (62.5)   58 (53.2)

  3                                                                    Information in multiple languages                                          16 (40.0)                                                        27 (50.9)   10 (62.5)   53 (48.6)

  4                                                                    Logical organization of information                                        9 (22.5)                                                         24 (45.3)   7 (43.8)    40 (36.7)

  5                                                                    Audiovisual resources depicting practical aspects of treatment             14 (35.0)                                                        23 (43.4)   1 (6.3)     38 (34.9)

  6                                                                    Balanced and unbiased information                                          15 (37.5)                                                        9 (17.0)    2 (12.5)    26 (23.9)

  7                                                                    Animation components for better visual presentation of information         6 (15.0)                                                         11 (20.8)   1 (6.3)     18 (16.5)

  Note: The participants were able to choose more than one responses                                                                                                                                                                       
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

IT devices that were preferred for educating patients were: computers (desktops, laptops and/or tablets) and interactive touch screen kiosks. The participants also indicated that GP practices, hospital-based clinics and community pharmacies were the most suitable locations for offering these IT resources to patients ([Table 4](#T4){ref-type="table"}).

###### 

Healthcare professionals\' preferences for the suitable IT devices and suitable practice settings to implement them, (N=109)

  ------------------------------------------------------------------------------------------------------------------------------------------
  Median Scores                                                                                    Doctor\   Pharmacist\   Nurse\   Total\
                                                                                                   n=40      n=53          n=16     Score
  ------------------------------------------------------------------------------------------------ --------- ------------- -------- --------
  Potentially useful IT devices\*                                                                                                   

  Desktop computer                                                                                 3.0       2.0           2.0      7.0

  Tablet computer (e.g., iPad)                                                                     2.0       3.0           2.0      7.0

  Portable computer (e.g., Laptop)                                                                 2.0       3.0           2.0      7.0

  Interactive touch screen kiosk                                                                   2.0       2.0           2.0      6.0

  Wide screen smart phone                                                                          2.0       2.0           1.0      5.0

  Portable CD\*\*\*/DVD\*\*\*\* player                                                             1.0       2.0           2.0      5.0

  Personal Digital Assistant (PDA)                                                                 1.5       2.0           1.0      4.5

  Handheld audiovisual player                                                                      1.0       2.0           1.0      4.0

  Suitable settings for implementing IT resources\*\*                                                                               

  Hospital-based clinic (e.g., OPD)\*\*\*\*\*                                                      2.5       3.0           3.0      8.5

  Solo GP surgery                                                                                  2.5       3.0           3.0      8.5

  Community pharmacy                                                                               2.0       3.0           3.0      8.5

  GP medical centre                                                                                3.0       3.0           2.0      8.0

  Hospital pharmacy                                                                                2.0       2.0           3.0      7.0

  Patient's home                                                                                   2.0       2.0           3.0      7.0

  Hospital ward                                                                                    2.0       2.0           3.0      6.5

  Aged care facility                                                                               2.0       2.0           2.0      6.0

  \*1=Not useful; 2=Moderately useful; 3=Very useful\                                                                               
  \*\* 1=Not suitable; 2=Moderately suitable; 3=Very suitable\                                                                      
  \*\*\*CD=Compact Disc; \*\*\*\*DVD=Digital Versatile Disc; \*\*\*\*\*OPD=Outpatient Department                                    
  ------------------------------------------------------------------------------------------------------------------------------------------

Based on the responses from the healthcare professionals, a number of facilitators and barriers of implementing IT-based warfarin education resources in the current practice settings were identified which are described below:

Regarding the important role of IT resources in patients\' warfarin education, the study participants highlighted the following aspects as the main role (median score of 3.0) of such resources: reinforcing patients\' warfarin education; providing reliable information to patients that is easy to read and understand, especially for with limited literacy skills and those from diverse cultural backgrounds. The role of IT resources in reducing healthcare professionals' workload by saving time was a major role according to the nurses (median score of 3.0), but a little less important according to the doctors and pharmacists (median score 2.0). Then finally, all the healthcare participant groups agreed that another less important role of the IT resources was the provision of cost-effective patient education (median score of 2.0).

The study participants indicated the following factors that would impact highly (median score 3.0) on their ability to offer IT resources: costs relating to the purchase or installation of IT resources; set-up of the practice settings for IT-based resources; and time needed to educate patients using the IT resources. Across all three healthcare professional groups, uncertainty about the quality and reliability of IT-based warfarin information was regarded to be a moderate barrier (median score of 2.0) to the use of IT resources in their current practice settings. Unlike the doctors and pharmacists, nurses reported that the factor- relevant training required to operate and/or navigate IT resources had a high impact on their ability to use IT resources in educating patients about warfarin (median score 2.0 versus 3.0, respectively).

Each healthcare professional group indicated that the following factors would have a high impact (median score of 3.0) on the use of IT resources by their patients: difficulty and fear of operating IT resources; patients\' preference for face-to-face education from healthcare professionals; and patients\' lack of appropriate training to access and/or navigate IT resources effectively. Each group of healthcare professionals reported that a lack of patients\' confidence about the quality of IT resources had moderate impact (median score of 2.0) on patients\' utilisation of IT resources in their current practice settings.

Discussion
==========

This study has explored healthcare professionals\' (e.g. doctors, pharmacists, nurses) views and perceptions on the benefits and challenges of using IT resources for educating patients about their warfarin therapy. Overall, this study highlights that there is a lack of use of IT-based warfarin education resources, and the reasons for this are multifaceted.

One key reason for this underutilisation of IT-based education relates to the poor access of healthcare professionals\' to such resources. More than half of the healthcare professionals in this study revealed that they had no access to suitable IT-based warfarin education resources to help educate their patients about warfarin therapy. This finding is consistent with that of previous studies exploring health-related IT resources, reporting that only between 17% to 50% of healthcare professionals have access to IT resources to help improve patient education and care.[@B26],[@B27] This finding is unfortunate, given that IT-based patient education resources offer advantages over traditional face-to-face patient education strategies in many ways, particularly in that they offer patients relevant information in \'real-time\' situations within their own control (e.g., options to repeat and review information as per individual education needs and learning challenges).[@B28],[@B29] Further, such resources have been effectively used in other clinical settings to boost patients\' knowledge and unvderstanding of their chronic disease conditions and drug therapy.[@B3],[@B9],[@B29],[@B30] It is, therefore, recommended that healthcare professionals should be equipped with appropriate IT-based warfarin education resources in their practice settings which could potentially help to improve patient education and consequently their therapeutic outcomes.

Following from the issue of access to IT-based resources is their active utilization; in this study, among those healthcare professionals who did have access to such resources, one-third did not actively use these. Factors identified as contributing to their inadequate use of IT resources in the current practice settings include increased time and costs needed to actively implement these resources in their practice settings as well as their perceived difficulties in using IT resources. However, patient education delivered via IT resources has been proven to be time-efficient and cost-effective in previous studies.[@B5],[@B31],[@B32] Lo *et al*. (2010) reported that the total costs for IT-based patient education services were relatively low compared to that for conventional patient education services.[@B31] Further, IT-based patient education has been found to be time-efficient, reporting as much as a 40% reduction in healthcare professionals\' time spent on educating patients.[@B5] These time-savings could be particularly significant in the context of warfarin education, given the complexity of the therapy (e.g., frequent INR monitoring, dosage adjustment, drug-drug and dietary interactions)[@B33] which mandates the need for comprehensive patient education. Unfortunately, the extensive education required by patients is compromised by the time and resource constraints of healthcare professionals, and this is further aggravated by patient-related factors that might increase patient education needs and efforts, e.g., older age, cognitive and functional impairment, ethnicity, or poor literacy skills).[@B11],[@B18],[@B34]

In relation to patient-factors impacting on the provision of warfarin education, this study also confirms that these factors, as perceived by healthcare professionals, can adversely impact on the education of patients. However, previous studies have demonstrated the effectiveness of IT-based patient education resources (e.g., CD-ROM, websites, computers) in improving patient knowledge and understanding about their diseases and drug therapy, especially among older patients and those with limited literacy skills, including patients from different ethnic backgrounds.[@B3],[@B35] Given the effectiveness of IT resources for patient education, IT-based warfarin education resources that provide good quality and authentic information may be useful supplementary tools for overcoming many of existing challenges of warfarin education.

When considering the potential for the use of IT-resources, perhaps one of the main findings of this study is that healthcare professionals (e.g., doctor, pharmacist and nurse) perceive that IT resources could be best used to convey easy-to-read and understandable information to the patient. Additionally, the unique advantages of IT-based resources are that they allow the incorporation of multimedia components, visual graphics, or images, to help effectively convey the information, thus having incredible potential to help improve patients\' learning.[@B36],[@B37] Given these added benefits, many patients are increasingly turning to IT-based patient education resources (e.g., health websites) to help improve their knowledge and understanding about chronic diseases and drug therapies.[@B38] These advantages of IT resources may be regarded as important considerations, when contemplating the benefits of using IT resources to supplement patient education about medications with low therapeutic indices such as warfarin.

A key strength of this study is that it is the first, to our knowledge, to investigate multidisciplinary healthcare professionals\' perspectives about the benefits of, and barriers to, using IT resources to assist with educating patients about warfarin therapy, as well as identifying their current usage of such resources. In regard to study limitations, the number of participants and the diverse methods of recruitment means that the study findings might not be generalisable to healthcare professionals and practice settings more broadly. Nevertheless, the information generated from this study provides a foundation to help address and facilitate the implementation of IT-based warfarin education resources for patients.

Conclusions
===========

The findings of this study indicate that few of the healthcare professionals used or even had access to IT-based warfarin education resources in their current treatment settings. Further, this study found that both community and hospital based healthcare professionals had generally positive views about the use of IT resources, although with some reservations regarding the implementation and use of such resources in their practice settings. Based on these findings, this study suggests the need for improving healthcare professionals\' use of, and access to IT-based warfarin education resources in their practices. Further, any future attempt in implementing such IT resources should address the concerns raised by many of the healthcare professionals relating to the effective use of IT resources. More research is needed to address the effectiveness of IT resources on patient knowledge and understanding of anticoagulation therapy, and more importantly, on INR control.

Competing interests: None declared.
